Red blood cells (RBCs
New Brunswick, N. J.). The average number of IgG molecules per RBC was determined by C1 fixation and transfer (11) . Determination of RBC Osmotic Fragility, 51Cr sodium dichromate (100 ~Ci/ml of whole blood) labeled RBCs were sensitized with Con A and allowed to bind to monocytes. Unbound RBCs were washed away and 4 ml of phosphate-buffered saline, pH 7.4, of varying tonicity was added to each of four replicate plates. After 10 min at room temperature 2.5 ml was removed for determination of radioactivity. To determine the osmotic fragility of RBCs in suspension, cells were washed, resuspended to 1 × 10 s cells/ml, and 20 ~l were added to 4 ml of osmotic fragility solution. After centrifugation, supernatant radioactivity was counted and percent hemolysis determined by comparison to the amount of radioactivity at 0.1 grams of sodium chloride/100 ml.
Monocyte Binding and Phagocytosis of

Results
Sensitization of Red Cells. RBCs (2.5 × 107/ml) were incubated at 37°C for 30 min in the presence of 125I-labeled Con A. This resulted in 12% (range = 7.3-15.1%) of the labeled material becoming cell associated. The percent Con A bound remained constant over the range of Con A concentrations from 0.45 to 45 ~g/ml. A mean 24.4% (range 17.1-28.1%) of the Con A which was bound to the RBC surface eluted over the course of 2 h. Subsequent vigorous washing removed only 6.7% (range = 5.4-9.0%) of the remaining labeled Con A. Thus, the mean amount of Con A bound to RBCs during their 2-h incubation with monocytes was equivalent to approximately 10% of that present in the medium at the time of RBC sensitization.
Monocyte-Red Cell Interaction: The Rosette. Incubation of Con A-coated RBCs with monocytes resulted in binding to form a rosette (Fig. 1) . Both the number of RBCs bound per monocyte and the percent of monocytes that bound two or more RBCs (Table I ) depended on the amount of Con A on the RBC surface. At a sensitizing concentration of 10 ~g/ml (calculated from 125I-Con A data to represent approximately 105 molecules of tetrameric Con A per RBC) a mean of 2.2 RBCs was bound per monocyte and approximately 50% ofmonocytes bound at least two RBCs.
The kinetics of RBC-monocyte binding in HBSS was investigated in three experiments using sensitizing concentrations of Con A of 42 ~g/ml. RBC binding was maximal at 90 min and decreased thereal~r. By 15 min nearly 90% of monocytes had bound two or more RBCs, and the percentage subsequently rose to 95%.
Monocytes never bound unsensitized RBCs. Even after pretreatment of the monocyte monolayer with Con A in concentrations ranging from 6.25 to 1,000 ~g/ml and incubation at various temperatures (4°C, 22°C, and 37°C), unsensitized RBCs were not bound.
When Con A-sensitized RBCs were incubated with monocytes in the presence of 0.1 M a-MM, rosette formation was totally inhibited. To test the ability of a-MM to remove bound RBCs, rosettes were formed for 90 min, washed, and at 0, (Fig. 2) . RBCs removed from the monocyte with a-MM after 4 h of incubation were also osmotically fragile as compared to cells that had not become monocyte adherent. By light microscopy, RBC attached to monocytes for 1 h appeared distorted, but often maintained an area of central pallor, whereas RBCs attached for 4 h were spherocytic (Fig. 1) .
. C o n A -s e n s i t i z e d R B C -m o n o c y t e r o s e t t e s . T h e left p a n e l d e p i c t s a r o s e t t e a f t e r 1 h i n c u b a t i o n . R B C s a r e d i s t o r t e d b u t n o t s p h e r e d . I n t h e r i g h t p a n e l is a r o s e t t e a f t e r 4 h i n c u b a t i o n . B o u n d R B C s a r e s p h e r o c y t i c . T h e u n b o u n d cell ( l o w e r r i g h t ) is m o r
Phagocytosis of Con A-Sensitized RBC. In three of three experiments, the percentage of monocytes ingesting RBCs never exceeded 6.5% and the mean was 4% at 1 h and 2% at 4 h. The total number of RBCs interiorized was also small, with a mean of 4.5 RBCs per 100 monocytes at 1 h and 2.0 RBCs per 100 monocytes at 4 h.
Discussion
The recognition (binding) of a variety of objects, from latex spheres to nucleated cells, is a fundamental property of the phagocyte. Binding may be of no apparent consequence, as in macrophage interaction with mycoplasma organisms (12) or RBCs sensitized with only F(ab')2 immunoglobulin fragments (13) . Under the appropriate circumstances, however, binding is the prelude to ingestion of the object and its subsequent attack by digestive enzymes. Intermediate between the poles of inconsequential binding and "phagocytic recognition" may be those phenomena in which binding leads to an alteration of the bound object without it being ingested. The sphering of RBCs bound to monocytes with Con A, as in the present study, or with IgG anti-D (1) or C3 (3) is one manifestation of this process. Con A-mediated sphering may be the counterpart of the old observation of Ham and Castle that injection of Con A into dogs produces in vivo spherocytosis and hemolysis (14) .
Several lines of evidence implicate Con A as directly linking RBC and monocyte. First, unsensitized RBCs were not bound. Second, the degree of binding of sensitized RBCs was dependent on the number of molecules of Con A placed on the RBC surface. Third, binding was both prevented and reversed by ~-MM, Con A's specific saccharide inhibitor. Finally, Con A placed on the monocyte inhibited the subsequent attachment of Con A-coated RBCs.
While Con A-mediated binding and sphering of RBCs parallels immune recognition and damage, it does not appear to involve the IgG receptor. Nevertheless, a functional interaction between the IgG and Con A receptors could be demonstrated, since binding of IgG-sensitized RBCs was increased by pretreating monocytes with Con A. Possibly once a recognition point is established The precise nature of the events involved in the transition from recognition to phagocytosis are as yet only incompletely understood. In our system, phagocytosis of Con A-sensitized RBCs was minimal, as it is under certain circumstances with IgG coating the RBC (1) and under many circumstances in which C3 is the only substance sensitizing the RBC (2, 17, 18) . Despite minimal interiorization of Con A-coated RBCs, spherocytes were produced at the phagocytic cell surface. That sphering can occur without bulk phagocytosis and that phagocytosis can proceed without producing spherocytes (7) suggests important functional differences in the two phenomena. While rosetting may be "a truncated version of ingestion" (19) , it provides a means by which surface-bound particles can be altered-the RBC sphered, the antigen processed, and the lymphocyte communicated with-without being engulfed and destroyed.
Summary
Human red blood cells sensitized with concanavalin A became bound to homologous peripheral blood monocytes. Binding occurred at a concentration of 105 molecules of tetrameric Con A per red blood cell (RBC) and increased with additional Con A. RBC binding began within 5 min and was maximal at 90 min. Phagocytosis of sensitized RBCs was minimal. RBC attachment was prevented by 0.01 M a-methyl-D-mannopyranoside, and, once the RBC-monocyte rosette was established, bound RBCs were largely removed with this specific saccharide inhibitor of Con A. RBCs attached to monocytes became spherocytic and osmotically fragile. The recognition of concanavalin A (Con A)-coated RBCs was not mediated through the monocyte IgG-Fc receptor. These studies demonstrate that, like IgG and C3b, Con A is capable of mediating the binding of human RBCs to human monocytes. Red cells so bound are damaged at the monocyte surface.
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